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ABSTRACT 
 
 
This study aimed towards comparison of carcass characteristics, 
wholesale cuts yield, body components  and meat chemical composition and 
quality of two sub-types of Baggara cattle namely Nyalawi and Rizagi. 
Eighteen animals comprising nine from each type were used. These animals 
were of similar nutritional background, age and sex. No significant differences 
between the two types in carcass yield and other characteristics as dressing 
percentage  were found . Nyalawi cattle sub-type produced heavier or 
significantly heavier wholesale cuts as thick flank, thick ribs, chuck and 
brisket. Carcass composition indicated that the fat and bone percentages were 
greater in Nyalawi cattle carcasses, however muscle: bone and muscle: fat 
ratios were greater in Rizagi cattle carcasses. Body components revealed that 
Nyalawi cattle sub-type had heavier rumen, reticulum and omasum while  
omental fat and reproductive organs were heavier in Rizagi  cattle. Other body 
components were almost similar in the two types of cattle. Meat chemical 
composition indicated significantly high (P<0.01) protein and sarcoplasmic 
proteins and non protein nitrogen in Nyalawi cattle type. Meat colour readings 
gave significantly (P<0.01) high lightness (L) in meat from Rizagi cattle, while 
it was significantly high (P<0.001) redness values (a) were found in Nyalawi 
cattle meat. No significant differences were found between the two cattle sub 
types in subjective meat quality evaluation yet Rizagi cattle meat was rated 
 x
higher in overall acceptability than  Nyalawi cattle meat . No significant 
differences between the two cattle types in carcass measurements were found 
but Nyalawi cattle type  tended to have longer carcasses and legs, larger L. 
dorsi area and barrel circumference . Rizagi cattle type tended to have larger 
chest circumference, leg circumference and back fat thickness.   
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 ﻤﻠﺨﺹ ﺍﻟﺒﺤﺙ
ﺘﻬﺩﻑ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﻤﻘﺎﺭﻨﺔ ﺨﺼﺎﺌﺹ ﺠﺴﺩ ﺍﻟﺫﺒﻴﺤﺔ، ﻗﻁﻌﻴﺎﺕ ﺍﻟﻠﺤﻡ ﻟﻺﺠﻤﺎﻟﻲ، ﻤﺨﻠﻔﺎﺕ   
ﺍﻟﻨﻴـﺎﻻﻭﻱ )ﻤـﻥ ﺃﺒﻘـﺎﺅ ﺍﻟﻴـﺎﻗﺭﺓ، ﺍﻟﺫﺒﻴﺤﺔ ﻭﺍﻟﻤﻜﻭﻨﺎﺕ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﻭﺍﻟﻨﻭﻋﻴﺔ ﻟﻠﺤﻡ ﺒﻴﻥ ﻨـﻭﻋﻴﻥ 
، ﺘﻤﺕ ﺍﻟﻤﻘﺎﺭﻨﺔ ﻓﻲ ﺜﻤﺎﻨﻴﺔ ﻋﺸﺭ ﺤﻴﻭﺍﻥ، ﺘﺴﻌﺔ ﺤﻴﻭﺍﻨﺎﺕ ﻟﻜل ﻨﻭﻉ ﻤﺘﺸﺎﺒﻪ ﻓﻲ ﺍﻟﺘﻐﺫﻴﺔ، (ﻭﺍﻟﺭﺯﻴﻘﻲ
ﻟﻡ ﺘﻭﺠﺩ ﺇﺨﺘﻼﻓﺎﺕ ﻤﻌﻨﻭﻴﺔ ﻓﻲ ﺨﺼﺎﺌﺹ ﺠﺴﺩ ﺍﻟﺫﺒﻴﺤﺔ ﺃﻭ ﺍﻟﻘﻁﻌﻴﺎﺕ ﺍﻟﺘﺠﺎﺭﻴـﺔ . ﺍﻟﻌﻤﺭ ﻭﺍﻟﺠﻨﺱ 
ﻟﻨﻴﺎﻻﻭﻱ ﻗﻁﻌﻴﺎﺕ ﺘﺠﺎﺭﻴـﺔ ﺃﻨﺘﺞ ﺍ. ﺒﺎﻟﺭﻏﻡ ﻤﻥ ﺃﻥ ﻭﺯﻥ ﺍﻟﺫﺒﺢ ﻭﻨﺴﺒﺔ ﺍﻟﺘﺼﺎﻓﻲ ﺃﻜﺒﺭ ﻓﻲ ﺍﻟﻨﻴﺎﻻﻭﻱ 
، ﻟﻭﺤـﺔ "knalF kcihT"ﺫﺍﺕ ﻭﺯﻥ ﺃﻜﺒﺭ ﻨﺴﺒﻴﺎﹰ ﻤﻘﺎﺭﻨﺔﹰ ﺒﺎﻟﺭﺯﻴﻘﻲ ﻭﻫﺱ ﺍﻟﺨﺎﺼـﺭﺓ ﺍﻟـﺴﻤﻴﻜﺔ 
  ".teksirb"ﻭﺍﻟﺼﺩﺭ " edalb dna kcuhC"ﺍﻟﻜﺘﻑ 
ﻤﻜﻭﻨﺎﺕ ﺠﺴﺩ ﺍﻟﺫﺒﻴﺤﺔ ﺃﻓﺎﺩﺕ ﺍﻥ ﻨﺴﺒﺔ ﺍﻟﺩﻫﻥ ﻭﻨﺴﺒﺔ ﺍﻟﻌﻅﻡ ﺃﻜﺒﺭ ﻓﻲ ﺫﺒﺎﺌﺢ ﺍﻟﻨﻴﺎﻻﻭﻱ، ﺃﻤﺎ ﻨـﺴﺒﺔ 
ﺍﻟﺩﻫﻭﻥ ﺃﻜﺒﺭ ﻓﻲ ﺫﺒﺎﺌﺢ ﺍﻟﺭﺯﻴﻘﻴﺯ ﺒﺎﻟﻨﺴﺒﺔ ﻟﻤﺨﻠﻔﺎﺕ ﺍﻟـﺫﺒﻴﺢ : ﺍﻟﻌﻅﺎﻡ ﻭﻨﺴﺒﺔ ﺍﻟﻌﻀﻼﺕ : ﺍﻟﻌﻀﻼﺕ
ﻜﺎﻨﺕ ﺃﻋﻠﻰ " musamo"ﻭﺍﻟﻭﺭﻗﻴﺔ " muluciter"ﺍﻟﺸﺒﻜﻴﺔ " nemur"ﻓﻘﺩ ﻭﺠﺩ ﺃﻥ ﻨﺴﺒﺔ ﺍﻟﻜﺭﺵ 
ﻭﺍﻷﺠﻬﺯﺓ ﺍﻟﺘﻨﺎﺴﻠﻴﺔ ﻜﺎﻨﺕ ﺃﻜﺒﺭ ﻓﻲ " taf latnemo"ﻓﻲ ﺃﺒﻘﺎﺭ ﺍﻟﺒﻘﺎﺭﺓ ﺍﻟﻨﻴﺎﻻﻭﻱ ﺒﻴﻨﻤﺎ ﺩﻫﻥ ﺍﻟﺒﻁﻥ 
  .ﻤﺨﻠﻔﺎﺕ ﺍﻟﺫﺒﻴﺢ ﺍﻷﺨﺭﻯ ﻜﺎﻨﺕ ﺘﻘﺭﻴﺒﺎﹰ ﻤﺘﺎﺒﺸﻬﺔ ﻓﻲ ﺍﻟﻨﻭﻋﻴﻥﻨﺴﺏ . ﺫﺒﺎﺌﺢ ﺍﻟﺭﺯﻴﻘﻲ
ﻤﻜﻭﻨﺎﺕ ﺍﻟﻠﺤﻡ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﺩﻟﺕ ﻋﻠﻰ ﺃﻥ ﺍﻟﺒﺭﻭﺘﻴﻥ، ﺒﺭﻭﺘﻴﻨﺎﺕ ﺍﻟﺴﺎﺭﻜﻭﺒﻼﺯﻡ ﻭﺍﻟﻨﻴﺘﺭﻭﺠﻴﻥ   
ﺒﺎﻟﻨﺴﺒﺔ ﻟﻠﻭﻥ ﺍﻟﻠﺤﻡ ﻓﻘﺩ ﺃﻓﺎﺩﺕ ﻗﺭﺍﺀﺍﺕ ﺍﻟﻠﻭﻥ ﺒﺄﻥ " 10.0>p"ﻏﻴﺭ  ﺍﻟﺒﺭﻭﺘﻴﻨﻲ ﺃﻋﻠﻰ ﻓﻲ ﺍﻟﻨﻴﺎﻻﻭﻱ 
ﺤﻤﺭ ﺍﻟﻨﺎﺼﻊ ﺃﻤﺎ ﺍﻟﻠﺤﻡ ﻤﻥ ﺍﻷﺒﻘﺎﺭ ﺍﻟﻨﻴـﺎﻻﻭﻱ ﻗـﺩ ﻜﺎﻨـﺕ ﻟﻭﻥ ﻟﺤﻡ ﺃﺒﻘﺎﺭ ﺍﻟﺭﺯﻴﻘﻲ ﻫﻭ ﺍﻟﻠﻭﻥ ﺍﻷ 
ﻟﻡ ﺘﻭﺠﺩ ﺇﺨﺘﻼﻓﺎﺕ ﻤﻌﻨﻭﻴﺔ ﺒﻴﻥ ﺍﻟﻨﻭﻋﻴﻥ ﻓﻲ ﺇﺨﺘﻴﺎﺭ ﺍﻟﺘﺫﻭﻕ ﻭﺘﻘﻴﻴﻡ ﺠﻭﺩﺓ ﺍﻟﻠﺤﻡ ﻤﻊ . ﻷﺤﻤﺭ ﺍﻟﺩﺍﻜﻥ 
ﻟﻡ . ﺃﻥ ﻟﺤﻭﻡ ﺃﺒﻘﺎﺭ ﺍﻟﺭﺯﻴﻘﻲ ﺃﻋﻁﺕ ﻨﺴﺒﺔ ﻋﺎﻟﻴﺔ ﻓﻲ ﺍﻟﻘﺒﻭل ﺍﻟﻌﺎﻡ ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﻟﺤﻭﻡ ﺃﺒﻘﺎﺭ ﺍﻟﻨﻴﺎﻻﻭﻱ 
ﺎﺕ ﺠﺴﺩ ﺍﻟﺫﺒﻴﺤﺔ ﺒﻴﻥ ﺍﻟﻨﻭﻋﻴﻥ ﻭﻟﻜﻥ ﺃﻴﻘﺎﺭ ﺍﻟﻨﻴﺎﻻﻭﻱ ﺃﻋﻁـﺕ ﺘﻭﺠﺩ ﺇﺨﺘﻼﻓﺎﺕ  ﻤﻌﻨﻭﻴﺔ ﻓﻲ ﻗﻴﺎﺴ 
" aera isrod .L"ﺃﻁﻭل ﻭﺃﺭﺒﺎﻉ ﺨﻠﻔﻴﺔ ﺃﻁﻭل ﻭﺃﺴﻤﻙ، ﻭﻜﺫﻟﻙ ﺃﻜﺒﺭ ﻤﺴﺎﺤﺔ ﻟﻠﻌـﻀﻠﺔ ﺍﻟﻌﻴﻨﻴـﺔ 
ﻤﺤﻴﻁ ﺍﻟﺼﺩﺭ ﻜﺎﻥ ﺃﻜﺒﺭ ﻓﻲ ﺃﺒﻘﺎﺭ ﺍﻟﺭﺯﻴﻘﻲ ﻭﻜﺫﻟﻙ، ﻤﺤﻴﻁ ﺍﻷﺭﺠل ﺴﻤﻙ ﺩﻫـﻥ . ﻭﻤﺤﻴﻁ ﺍﻟﺒﻁﻥ 
  .ﺍﻟﻅﻬﺭ
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CHAPTER I 
INTRODUCTION 
 
Cattle in Sudan are classified as northern Sudan zebu breeds and Nilotic 
breeds . Baggara cattle is one of the northern Sudan zebu breeds. It provides 
the bulk of northern Sudan meat market. A lot of work has been done on 
Baggara cattle to study the effect of slaughter weight, type, feeding, age and 
initial weight on carcass characteristics. Early studies on muscle, fat, and 
bone percentage and muscle: bone and muscle: fat ratio were done by 
(Elshafie, 1966; Gaili and Osman, 1977; 1979). The bulk of the research 
work has been directed towards measuring daily gain and feed conversion 
ratios.These earlier investigators referred to Baggara cattle in general and 
did not attempt to investigate the different sub-types of Baggara cattle 
except Agag (1994) who compared two sub-types of Baggara cattle in 
selected live animal measurements, carcass characteristics including linear 
body measurements, fat thickness at 12th rib, rib eye area and Kidney fat %, 
carcass yield of whole sale cuts (weights and percentages)  and meat 
quality. Alsidig (2007) studied the genetic differences between the Nyalawi 
and Rizagi cattles sub-types. This study is acomplementry work, was 
carried to compare Nyalawi and Rizagi cattles sub-types in the following:- 
1- Carcass yield and characteristics yield of whole sale cuts and carcass 
composition and non-carcass components. 
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2- Carcass measurements including linear carcass measurements, eye 
muscle area and back fat thickness. 
3- Meat chemical composition and quality.  
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CHAPTER II 
LITERATURE REVIEW 
2.1 Sudanese Cattle: 
Cattle in Sudan are broadly classified into three main types; 
Northern or  Sudan Arab Short horn Zebu cattle ( Owned by Arab tribes ) , 
Southern or Nilotic cattle ( owned by Nilotic tribes ) and Nuba mountains 
cattle ( Owned by Nuba mountains tribes ) ( Bennet et al , 1954 ). 
2-2  Baggara Cattle: 
 Baggara cattle are raised by Nomads in the southern and central 
areas of Western Sudan. They are characterized by a large hump, relatively 
short horns and variable colors (Bennet and Hewison, 1952; Wilson and 
Clarke, 1975). The most usual coat color is white and red, although many 
different colors are seen. 
          Joshi et al, (1957) suggested that Baggara cattle were most probably 
introduced by immigrant tribes from Asia in very remoter time. While 
Mason and Maule ( 1960 ) reported that Baggara cattle is a sub-type of the 
Northern Sudan Zebu and described the Baggara cattle as having variable 
size that could be attributed to admixture with small- sized Nilotic and 
large- sized Fulani cattle.  Joshi et al, (1957) reported that Baggara cattle 
are well adapted for existence in the dry tropics. They have long straight 
limbs and very durable hoofs. The head is typically long and coffin- shaped 
with the distance from the poll to eyes approximately half that from the 
 4
eyes to the muzzle. The forehead is flat, the ears are medium size and 
usually carried approximately horizontal, the horn seldom exceeds 30cm to 
35cm in length, the hump is muscular and is cervico- thoracic in position, it 
tends to slope from front to rear, and the average depth of the dewlap is 
about 26.00cm in the female and 31.00cm in male. 
Baggara cattle are named according to the tribal location into: 
Nyalawi: found in Darfur region, the most usual color is white 
covering the whole body, black and mixed coat colors are also present. 
Some times white coat color with black spots is seen. This type of cattle is 
preferred by Beni Helba, Habania and Falata tribes. 
Misseri: found in Kordofan region, the coat color is dark red with a 
bright red strip on the back and the top of the head. Other variable red 
colors are found. This type is preffered by Messiriya and Hawazma tribes. 
Rizagi:- found in Darfur with deep dark red coat color and black color 
along the neck , the lateral side of the head , the hind quarters and shoulder 
sides . 
The cattle of Messiriya and Hawazma tribes are smaller in size than 
the whitish Nyalawi type . Thus Baggara cattle are not a uniform type of 
cattle ( ELKhalifa ,1985). 
Baggara cattle provide the bulk of beef consumed in Sudan and also 
supply the export market with live animals and meat.  
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2-3 Non-Carcass Components: 
      The non – carcass components constitute a large proportion of the 
body weight. These organs are not part of the commercial carcass and don’t 
provide a direct return to the animal producer, however the knowledge of 
their yield is important as they affect carcass yield. 
Non- carcass components include offal’s such as the hide, heart, 
lungs and trachea, liver and alimentary tract. The developments of these 
components are mainly affected by age and nutrition (Wise et al., 1961). 
Animals on high plane of nutrition contain heavier visceral organs than 
those on low plane. With proceeding age non-carcass components such as 
head, feet, and lungs increase in size and weight but decrease in relative 
proportion to live weight (Owen and Norman., 1977;Mohamed.,2004). 
     Jesse et al., (1976) found that as empty body weight increased from 196 
to 509 KG, non–carcass components percentages decreased in the following 
pattern from11.2 to 9.39 and blood percentage decreased from 3.66 to 2.77.  
Elshafi and Mcleroy (1964) collected data on Baggara cattle, that showed 
that the percentage of body organs on slaughter weight bases as 
1.2,0.7,5.6,7.8,1.9,0.4,0.3 and 0.3corresponding to liver, lungs and trachea, 
head (skinned), hide, feet, heart, spleen and kidneys. Gaili and Osman 
(1979), studies the performance of Baggara bulls under feedlot codintions at 
different initial live weights. They noted that differences between carcass 
components were small and non-significant. Eltahir et al (2004) reported 
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average proportions of the head, heart, lungs and trachea, alimentary tract, 
liver, spleen, omental fat, mesenteric fat, four feet (unskinned), and tail on 
empty body weight bases were as follows:5.56, 8.98, 0.41, 1.40, 6.29, 1.53, 
0.53, 0.90, 0.65, 2.44 and 0.33 % respectively. Guma (1996) while studying 
western Baggara and Kenana cattle reported heavier omental fat and gutfill 
and lighter hide, feet, heart, lungs and trachea for kenana cattle. Mohamed 
(1999) found that the head and hide were significantly (p<0.0.5) heavier in  
Baggara bulls fed low dietary energy level, while intestine, stomach, liver, 
lungs, diaphragm and oesophagus were heavier on group fed higher dietary 
energylevel. 
2-4 Dressing Percentages: 
 The economical value of meat animal increases with its dressing 
percentage increase. Dressing out percentage (D.0.%) is a component of 
pricing  procedure for animals sold on live bases. D.0.% is a relation 
between carcass weight divided by slaughter weight and multiplied by 
hundred. It may be calculated on full or empty body weight bases . Berg 
and Micol (1991) found singnificant differences in dressing percentage of 
hot and chilled carcasses, hot carcass weight was greater (p<0.05) than cold 
carcass due to chilling loss. When slaughtered animals were subjected to a 
fasting period before slaughtering gut fill were reduced and hence dressing 
percentage increased which indicated the effect of rumen fill on dressing 
percentage (stubo, 1964). Palsson and Verges (1952) reported that high 
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growth rate of carcass component over non-carcass component led to 
increased dressing percentage with increasing age and weight. Other factors 
affecting dressing percentage were sex, breed and plane of nutrition. Eltahir 
(1994) found average hot dressing percentage of Baggra bulls of 51.97% 
and 50.38% on live and empty body weight bases, respectively. The 
equivalent cold dressing percentages were 58.38% and 55.19 in that order. 
Guma (1996) found no significant difference in dressing percentage of 
Baggra and Kenana cattle kept on feedlot for fattening but, Baggra bulls 
dressed higer and produced heavier edible lean than Kenana bulls and that 
was attributed to the heavier carcass and higer degree of fatness of Baggara 
cattle.Mohamed (1999) found that the dressing percentage of hot and cold 
carcass on both slaughter and empty body weight bases were significantly 
(p<0.05) greater for Baggara bulls fed higer dietary energy than those fed 
low energy diet. 
2.5 Carcass Composition: 
Muscle is the most valuable tissue of the meat animals whereas bone 
has practically no nutritional value, for human being. Factors affecting 
carcass composition are genetical and environmental. Fat is deposited at 
greater rate later in life than lean tissue. The intermuscular fat is a late 
developing tissue. Usually the trend of fat development order is abdominal 
followed by intermuscular then subcutaneous and    finally intermuscular 
(David et al, 2001). Berg and Butter field (1966 and 1968) clamied that 
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muscle: bone ratio might be taken as a criterion for carcass composition 
between cattle breeds. Eltahir (1994) reported that muscle: bone ratio was 
determined by carcass weight rather than fatness and gave muscle:bone, 
muscle: fat and bone: fat ratios of baggera bulls slaughtered at 300 kg  as 
3.0, 4.6 and 1.52 respectively. Guma (1996) reported muscle: bone, muscle: 
fat and bone: fat ratios of  Baggara bulls as 4.40, 4.21 and 1.04 respectively. 
Mohamed (1999) found that muscle: bone ratio was significantly high for 
carcasses of bull offered high dietary energy level than those given low 
energy diet. 
2.6 Wholesale cuts yield: 
The economical production of beef from cattle that yield a high 
percentage of fat is of at most importance to the beef cattle industry (Prior 
et al., 1977). Koch et al., (1976) reported that wholesale cuts differ in 
economic value because of differences in desirability of lean in each cut 
and differences in composition. Koch et al ., (1981) reported that loin and 
rib commanded the highest prices  per unit weight, followed by round, 
chuck and minor cuts, in that order . Guma (1996) found that the percentage  
of whole sale joint of  Baggara bulls on carcass weight bases were 7.2, 5.5, 
11.6 , 8.9 and 16.5 for clod, thick ribs, chuck, extended roasting ribs and 
topside and silver respectively. Mohamed (1999) reported that commercial 
cuts were greater in carcasses from Baggara bulls on high dietary energy 
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level compared with those offered lower dietary energy level with 
exception of extending roasting ribs. 
2.7 Carcass measurements: 
These are measurements which can be taken on a carcass in order to 
predict carcass weight and composition. 
2.7.1 Longissimus dorsi muscle area: 
Area of the rib-eye muscle measured at the various sites at which 
carcasses are quartered has been used as an estimate of carcass muscling 
(Berg and Butter field, 1976). Carpenter and Palmer (1961) reported 
significant differences in longissimus dorsi area from the right and left sides 
of the carcass, while Hedrick et al. (1965) reported that these differences 
were due to error in cutting carcasses. Eltahir (1994) reported average rib-
eye area of 55.17 and 56.33 cm2   for Baggara and friesian by zebu crosses 
respectively. Guma (1996) reported a respective longissimus dorsi area of 
66.9 cm2 and 60.6 cm2 for Baggara and Kenana bulls fed intensively on 
concentrate sorghum based diet. Mohamed (1999) reported that bulls given 
higher dietary energy had greater longissimus dorsi  area than those offered 
low plane of energy. Abdelgalil (1997) reported longissimus dorsi   area of 
54.4 cm2 and 45.9 cm2   for Baggara bulls kept on two different sources of 
protein which were blood meal versus groundnut cake. 
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2.7.2 Back Fat Thickness: 
Back fat thickness measured over the longissimus dorsi muscle has 
been shown to be highly positively correlated and a usefull predictor of 
total or percentage fat and indirectly of carcass muscle (Ramsey et al, 1962; 
Brungardt and Bray, 1963, Henderson et al, 1966, and Berg and Butter 
field,1976). Traxler et al, (1995) claimed that back fat thickness was not 
influenced by feeding programme when they fed six different diets 
containing two sources of roughages. Agag (1994 ) reported values for back 
fat thickness for Nyalawi and Messaria type of Baggara cattle, at the12th   
ribs as 2.0mm and3.1mm for the two types respectively. Guma (1996) 
reported high correlation coefficient of total carcass muscle with back fat 
thickness for both Kenana and Baggara bull. Mohamed (1999) found higher  
back fat thickness for higher  level of dietary  energy(4.5mm)and 
(2.3mm)for the low dietary energy , in Baggar bulls.  
2.7.3 Linear Carcass Measurements: 
Various linear measurements on the carcass including length, and 
depth had been studied by many investigators as usefull predictors of 
carcass composition and carcass weight (Preston and Willis., 1974, Berg 
and Butter field, 1976). Gaili and Osman (1979) found no significant 
differences in linear measurements between treatment groups of Baggara 
bulls at different initial feedlot weights. 
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2.8 Shrinkage: 
Carcass shrinkage is the proportion of the carcass weight lost due to 
evaporation of moisture from the carcass during cold storage, refrigeration 
condition. Duration of storage affect this parameter. Kastner (1981) stated 
that beef carcasses chilled overnight in conventional system shrank from 
0.75 to 2.00 %. Carcass shrinkage was significantly (p<0.05) greater for 
bulls given 8.5 MJ/kg dietary energy than those given 11.5. 10.5 and 9.5 
MJ/Kg dietary energy (Mohamed,1999). Elfadil (1996) showed that 
carcasses from animals fed high and medium dietary energy levels had low 
percentage of evaporation loss due to better fatness of these carcasses. 
2.9 Meat Quality Attributes: 
Meat quality is defined as the total satisfaction that meat gives to the 
consumer. Meat quality is a combination of physical structure and chemical 
characteristics of meat, which result in desirability, from the stand point of 
appearance and acceptability (Pearson, 1960). 
2-9-1 Meat Color: 
Meat color is an important criterion for beef buying consumers 
(Hood and Riordan, 1973). The color of meat is due to muscle myoglobin 
content and it’s chemical state as well as to it’s haemoglobin content .The 
color of meat is affected by age, sex, breed, stress, pH and type of diet. 
Redness increases as an animal matures and with exercise. A high level of 
preslaughter stress can lead to a rise in pH, which can result in dark colored 
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beef. Guma (1996) found that the color of meat from Baggara cattle had 
more lightness value (L) and less redness value (a) than Kenana cattle. 
Mohamed (1999) studied the effect of different energy levels on the carcass 
characteristics and meat color and found that lean color from animals fed 
low dietary energy had significantly (p<0.05) high lightness  (L) and high 
yellowness (b)  values than those from bulls given higher dietary energy 
level . 
2-9-2 Meat Tenderness: 
Tenderness is the most important single characteristics influencing 
the acceptability of meat (Brandy, 1937; Seltzer, 1955; Rescott and Hinks, 
1968). 
Toughness tenderness of meat depend on degree of post-mortum  
shortening and aging of  myofibrillar proteins, and the amount of mature 
connective tissues (Lawrie,1991). The factors that affect beef tenderness are 
sex, age, preslaughter handling procedure, slaughter dressing, electrical 
stimulation, chilling and meat aging (Kooh maraei et al, 1996). Guma 
(1996) compared Kenana and Baggara bulls meat and reported shear force 
value of 4.25 kg/cm2 for Kenana and 3.71 kg/cm2 for Baggara cattle. 
Mohamed, (1999) studied the effect of different levels of dietary energy on 
meat quality of Baggara bulls and found that meat from bulls fed higher 
dietary energy was more tender.    
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2-9-3 Juiciness: 
It defined as the initial impression of wetness due to rapid release of 
meat fluid and the longer tasting effect brought about by the stimulating 
action of fat on the salivary glands (Weir, 1960).Juiciness is more highly 
associated with intermuscular fat (Romans et al, 1965), bound moisture 
(Simon et al, 1961) and breed (Baranaman et al, 1962).Guma (1996) found 
no breed differences in juiciness between Baggara and Kenana cattles 
intensively finished on grain based diet. 
2.9.4 Flavour and Aroma 
These are an  important aspects of meat quality as they are 
considered to be the determining features in acceptance or rejection of meat 
with respect to tenderness, color and other attributes. Flavour is highly 
species dependent (sink, 1979). Guma (1996) found no breed differences in 
meat flavour between Baggara and Kenana bulls. Mohamed (1999) found 
no significant difference in meat flavour of Baggara bulls fed different 
dietary energy levels. 
2.9.5 Overall palatability: 
The acceptability of meat is determined by contribution from flavour 
and juiciness. Beef palatability improves as diet-energy density increases 
(smith et al, 1977). Kock et al (1976) studied quality and palatability of 
Hereford breed and its crosses. No significant breed differences were 
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reported. Meat from Friesian cross bred bulls was found more acceptable 
(p< 0.001) than of Baggara breed (Eltahir, 1994). 
2.9.6 Water holding capacity (WHC) and cooking loss of meat 
(WHC) has been defined as the ability of meat to retain its own or 
added water during the application of some external force (Hamm, 1960). 
Cooking loss is affected mainly by the water holding capacity (Lawrie, 
1991). Babikir and Tibin (1985) reported that camel meat for instance has a 
higher WHC than beef. Mohamed (1999) studied the influence of different 
levels of energy on the beef quality of  Baggara bulls, and found that 
(WHC) was significantly inferior and cooking losses were significantly (p< 
0.05) greater in meat from bulls fed low dietary energy level than those 
given the higher dietary  energy level. Mohamed (1999) found that well 
fattened bulls fed high energy level revealed improved water holding 
capacity and reduced cooking losses. 
2.10 Meat chemical composition: 
Knowledge of differential growth and development of the major muscle 
constituents, protein, fat and ash is essential. Though the chemical 
composition of the carcass does not usually have a direct bearing on their 
commercial value but the chemical composition is important in relation to a 
number of factors including eating of the meat, processing characteristic, 
tendency of loss in weight, keeping quality and nutritive value of the meat. 
According to lawrie (1991) meat consists of 75% moisture, 19% protein, 
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2.5% lipid and 3.5% soluble non protein substances. The muscle protein 
comprises several components, sarcoplasmic (5.5% of fresh musele) and 
myofibrillar (11.5% of fresh muscle) proteins, (Scopes, 1966). Mohamed 
(1999) found that meat from bulls fed higher dietary energy levels had 
higher sarcoplasmic proteins and non protein nitrogen values compared 
with those fed low dietary energy level. 
Guma (1996) Found significant (p<0.001) breed difference in 
saroplasmic proteins and non-protein nitrogen fractions between Baggara 
and Kenana cattle. Fat, protein and non-protein nitrogen percentages were 
higher in  Baggara meat while moisture content was higher in kenana meat.  
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CHAPTER III 
MATERIAL AND METHODS 
 
3-1 Experimental Animals: 
A total of eighteen (18) bulls representing two types of  Baggara cattle 
Nyalawi and Rizzaigi (9 animals each) , were used in the study. The 
average slaughter weight was 307.22 ± 10.34 Kg and 305.56±10.74 Kg for 
the two types, respectively. The averages age of the animals was 3.0 ± 0.87 
and 3.0± 1.05 permenant incisor teeth (pp) for Nyalawi and Rizagi type, 
respectively.  
The bulls were purchased from the Central Livestock Market at 
Omdurman and were driven on hooves to the Central Research Station of 
Animal Production at Kuku, Khartoum North. On arrival, they were kept 
for an acclimatization period of 2 weeks during which they were fed on 
sorghum stover (Sorghum bicolor). During this period they were vaccinated 
against anthrax, black quarter and haemorrhagic septicemia diseases and 
were dewormed. Then they were ear-tagged, weighed   and kept in pens 
provided with watering and feeding facilities. The pens were provided with 
shade made of bamboo. At the end of the adaptation period the animals 
were re-weighed and fed a complete diet, whose ingredients and chemical 
compositions are shown in Tables (1) and (2). The diet was introduced 
gradually to the herd during the adaptation period then given ad libitum. 
Fresh water was available to the animals all the times. 
 
 17
Table 1. Ingredients proportions of the experimental diet. 
Ingredient Percent 
Molasses 52 
Wheat bran 39 
Groundnut cake 5 
Urea 3 
Common salt 1 
Total 100 
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Table (2): Chemical composition of the experimental diet. 
 
Component Molasses Concentrate mix  Sorghum Straw 
Moisture (%) 11.6 4.37 
Ash 6.2 7.88 
Crude protein (%) 19.6 5.81 
Crude fiber (%) 4.26 39.0 
Ether extract 2.12 2.15 
Nitrogen free extract (%) 56.22 40.79 
Calculated*Metabolizable 
Energy (MJ/kg DM) 
11.09 6.69 
 
* ME of the concentrate was calculated according to ( MAFF,1975) . 
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3-2 Slaughter Procedure and Data collection: 
All animals in each group were slaughtered at a target live weight of 
300 Kg. Animals to be slaughtered were allowed water, but not feed 12 
hours before slaughter. Then they were weighed to obtain fasting body 
weight and then slaughtered according to the local Muslim practice i.e. 
severing the carotid arteries and jugular veins as well as oesophagus and 
trachea by a sharp knife without stunning. The blood was collected into a 
plastic tin of a known weight placed in the drainage system of the slaughter 
house. The clotted blood on the floor was carefully scraped and collected. 
The tin plus blood was then weighed and the weight of the blood was 
obtained by difference. The head was removed at the atlanto-occipital joint 
and then weighed. The hide was removed and weighed. The tail was 
removed at the first inter-coccygeal articulation and weighed. The four feet 
were separated at the carbo-metacarpal and tarso-metatarsal joints of the 
fore- and hind quarters, respectively. The digestive tract was removed 
completely. The rumen, reticulum, omasum and abomasum were weighed 
collectively with and without contents. The small and large intestines were 
also weighed with and without contents. The gut fill weight was obtained 
by difference. The weight of gut fill was subtracted from the slaughter 
weight to determine the empty body weight (EBW). Other organs that were 
removed included: the heart, lungs and trachea, spleen, liver, pancreas, 
genitals, omental fat, diaphragm and mesenteric fat. The kidneys and 
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kidney fat were left intact on the carcass. Then the carcass was split 
medially along the vertebral column into two halves using a sharp hand 
saw. Each carcass half was then weighed to obtain the hot carcass weight. 
Twenty four hours were allowed for the carcass to shrink at 4ºC after which 
chilled carcass weight was obtained. 
3-3   Carcass data: 
After chilling the carcass for 24 hours data were collected. They 
included: cold carcass weight, linear measurements, Longismus dorsi area 
and fat thickness over the eye muscle. The left side was prepared for 
dissection by removing the kidney and pelvic cavity fats.  
3-3-1 Linear Carcass Measurements: 
The following measurements were made on the carcass hanged by the 
hind limb with aid of a gambrel. The measurements were taken by steel 
tape in centimeters and included: 
(a) carcass length: measured  from the last sacral vertebra to the base of 
the neck (the junction between7th cervical and 1st thoracic 
vertebra. 
(b) Length of hindquarter: measured from the distal end of the tarsal 
bones along the inside of the leg to the surface of the meat above 
the symphasis of the pelvis. 
 21
(c) Circumference of the hind quarter: appoint was selected just in front 
of the root of the tail and a tape was used to encircle the rump 
starting from and ending to that point. 
(d) Circumference of barrel: a tape was used to encircle abdominal 
cavity at the most prominent external points. 
(e) Circumference of chest: the circumference of thoracic cavity was 
measured at the meat curface above the spinous processes of the 
first thoracic vertebra. 
3-3-2 Longissimus dorsi Area and Fat Thickness: 
The area of the longissimus dorsi muscle (rib eye) was measured at 
the 10th rib enterface on the beef forequarter by tracing the muscle 
perimeter on a transparent paper with a ball pen. The area on the paper was 
then traced by a planimeter, and reading was converted into square 
centimeters. The fat thickness of the rib eye muscle was measured by using 
a steel caliper over the centre of the rib eye muscle.  
3-4 Carcass Cutting Into Wholesale Cuts: 
The carcass was split into 14 joints (wholesale cuts) according to 
method 2 described by Meat and Livestock commission ( M.L.C,1974 ) for 
beef carcass. Each joint was then weight separately. 
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3-5 Joint dissection: 
The dissection procedure of the sirloin joint was as follows: 
Joints was placed on dissecting bench and with a scalpel (or knife) 
and forceps, the subcutaneous layer of fat was removed. Visible blood 
vessels, nerves and lymph vessels were also removed. Subsequently the 
muscles were separated from the bones. Intermuscular fat and connective 
tissue were also dissected out of the muscles. The different tissues separated 
were then placed on trays and covered with damp towels to avoid 
desiccation. Muscles, bones, fat and trimmings (composed of connective 
tissue, fascia, blood and lymph vessels) were then weighed.  
3-6 Sample preparation for chemical analysis and quality parameters: 
Samples were taken from L. dorsi muscle. Each muscle sample was 
freed from external visible fat and connective tissue and sub-sampled for 
chemical analysis and quality attributes.  
Samples for chemical analysis were immediately minced and stored 
at 10ºC awaiting analysis. 
Samples destined for quality attributes were allowed to oxygenate for 2 
hours at 4ºC before color determination. 
3-7 Sensory evaluation of L. dorsi muscle: 
The sensory evaluation was conducted in the sensory evaluation 
facilities of the Meat science laboratory, Faculty of Animal production, 
U.of K.  
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Eight semi-expert panelists were used to evaluate the treatments. The 
evaluation included color, texture, flavor and juiciness of the meat samples. 
The samples to be used for sensory evaluation were randomly 
selected and thawed for 24 hours in a refrigerator at 4ºC prior to cooking. 
Samples were separately cooked by deep frying in vegetable oil using a 
thermostatically controlled electric pan at a temperature of 200ºC for 10 
minutes to prevent excessive browning. Samples were kept warm for 
evaluation. Panel members scored the samples using the following structure 
scale : one (1) is unacceptable, two (2) is acceptable, three (3) is moderately 
acceptable, and four (4) is acceptable .Tap water was available for use 
between testing samples to clean the palate. The panelists were denied from 
food and tobacco 2 hours before testing. 
3-8 Meat quality attributes: 
3-8-1Color measurements: 
Hunter lab difference meter model D25 optical sensor machine was used 
for measuring color of the L. dorsi samples, where “L” measured lightness, 
“a” measures redness “b” measured yellowness. The apparatus was 
standardized with white calibrated standard tile NOC2 136 (L=39.4, a=-101 
and b=-1.9). Two readings were taken for each sample. 
3-8-2 Cooking losses determination: 
The frozen meat samples to be sued for determining cooking losses 
(CL) were randomly selected and thawed for 24 hours at 4ºC  refrigerator. 
 24
Two samples from every treatment were weighed separately and cooked by 
deep frying in a thermostatically controlled pan at 200ºC for 10 minutes. 
Samples were allowed to cool to room temperature, then reweighed. 
Cooking losses were determined by weight difference between raw and 
cooked samples. Cooking losses were expressed as percentage of the raw 
weight. 
3-8-3 Water holding capacity (W.H.C.): 
Samples about 1 g from minced muscle were used. Each sample was 
placed on humidified filter paper. It was kept in a desecrator over saturated 
(KCl) and pressed between two plexi-glass for 3 minutes at 25 Kg load.  
The meat film area was traced with a ball pen and the filter paper 
was allowed to dry. Meat and moisture areas were measured with a 
planometer. The area covered by meat was divided into the moisture area to 
give a ratio expressed as water holding capacity. A large ratio indicates 
decrease in W.H.C.: 
  W.H.C.   =     Loose water area- meat film area 
                                      Meat film area 
 
3-8-4 Protein Fractionation: 
The fractionation procedure was as described by Babiker and Lawrie 
(1983). All fractionation procedures were carried out at 4ºC temperature 
on5g sample. A micro- blender jar maintained inan ice bath was used. 50 ml 
of cold 0.03 M potassium buffer (PH 7.4) was added to the meat sample in 
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the jar. The contents of the micro-jar was blended at low speed for 5 
minutes. After homogenization the homogenisate was transferred to 100 ml 
centrifuge tubes and centrifuged for 20 minutes at 3500 r.p.m. The 
supernatant was kept and the residue was suspended in another 50 ml of the 
same potassium phosphate buffer, homogenized and centrifuged as before. 
The supernatant was decanted and the two solutions obtained were 
combined and filtered through filter paper (Whatman No, 4) to remove fat 
and other particles not removed by centrifugation. The combined filtrate 
contained both sarcoplasmic proteins and non-protein nitrogen fractions. 
Sarcoplasmic protein were determined on 1 ml sample of this filtrated using 
Bruit method (Gornal et al., 1949). 
The above filtrate was mixed with 10 ml of trio-chloroacetic acid 
20% (w/v) for 15 minutes and filtered through filter paper (Whtman No. 1) 
to obtain non-protein nitrogen. Kjeldhal semi-micro method was uses to 
determine the nitrogen content of this fraction which was then expressed as 
percentage of meat sample weight. The residue remaining from the 
extraction with phosphate buffer was extracted once with 50 ml cold1.1 M 
KI 0.1-M potassium phosphate buffer (PH 7.4) using the same method of 
sarcoplasmic proteins extract. After centrifugation at 3500 r.p.m. for 20 
minutes, the supernatant was filtered through glass wool and the filterate 
was used for myofibrillar protein determination by Bruit method. Bovine 
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serum albumin was used as standard for making the calibration curve. The 
result was expressed as percentage of fresh meat weight. 
3-9 Proximate Analysis: 
Duplicate samples of Longissimus dorsi muscle were used to 
determine the chemical composition of the meat. Sample of approximately 
5g of lean meat were taken for proximate analysis. Protein and fat contents 
were determined and 3 replications were performed.  
3-9-1 Moisture Determination 
Moisture contents determination was based on weight loss from 5g 
sample dried overnight in a drying oven at 102ºC. The sample was cooled 
in a desiccators, weighed and the moisture loss was calculated as a 
percentage of fresh sample weight. 
3-9-2 Crude protein determination: 
For determination of crude protein Kjeldhal method was used. Crude 
protein was obtained by multiplying the amount of nitrogen by 6.25. (0.2g) 
The sample was weighed in a Kjeldhal flask. Half a tablet of catalyst 
mixture (10 parts) of K2 SO4 to 1 part of CuSO4 was added (10ml) conc. H2 
SO4 was added. The content of the flask was digested under boiling at 
maximum heat for 2 hours. The flask was cooled and transferred to the 
distillation unit. The sample was distilled using 40% NaOH solution and 
received in 4% Boric acid. The content was titrated against 0.1 HCl. 
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Crude protein % = 
 
(mL HCl for sample – mL HCl for blank)x0.1x14x3.38x100 
Weight of sample 
 
 
3-9-3 Fat Determination: 
Fat was determined by ether extraction method .Two gramms from 
each dried samples were put in  Soxhlet apparatus unit . The samples were 
subjected to continuous reflux with ether for 5 hours. The samples were 
then removed from the extractor and allowed to dry for 2 hours at 100ºC in 
drying oven till no traces of ether remained. The samples were weighed 
after cooling to determine fat percentage. Fat percentage was calculated as 
follows: 
Fat%= Fat weight X 100 
           Sample weight 
 
3-9-4 Ash determination 
Two (2g) of ground meat sample were placed into a dried crucible 
with known weight. The crucible was placed inside a muffle furnace at 
(150ºC). Temperature was increased gradually till it reached (600ºC) the 
sample was heated at that temperature for (3hrs).Then the crucible was 
taken out, cooled into desiccator and weighed. 
The ash percentage was calculated as: 
Ash % = 
Crucible weight containing incinerated meat-crucible weight empty x100 
Meat sample weight before incineration 
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CHAPTER FOUR 
RESULTS 
4-1 Carcass Yield and Characteristics: 
Table (3) gives carcass yield and characteristics of two types of 
Baggara bulls. Although there were no significance differences between the 
two types, yet the slaughter weight and the gut fill were heavier in the 
Nyalawi types and the empty body weight was heavier and chiller 
shrinkage was greater in the Rizagi type. Dressing percentage on empty 
body weight base was greater in the Nyalawi cattle type. 
4-2 Body Components: 
 Table (4) gives the body components of Nyalawi and Rizagi cattle 
types. Head, hide and four feet were not significantly different between the 
two types of cattle. Empty rumen and reticulum and omasum were 
significantly (p<0.05) heavier while abomasum was heavier but not 
significantly so in Nyalawi than in Rizzigy type. Omental fat, reproductive 
organs and blood percentages were greater but not significantly so in Rizagi 
cattle type. Other body components were not different between the two 
types of cattle.   
4-3Whole sale cuts yield: 
Table (5) shows the yield of whole sale cuts from carcasses of two 
types of Baggara bulls. Nyalawi cattle type yielded heavier shin, neck, 
chuck, thick ribs, brisket , extended roasting ribs and significantly (p<0.05) 
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heavier thick flank while Rizagi cattle type yielded heavier clod,  thin  
flank, leg, sirloin, rump and significantly (p<0.05) heavier thick ribs.   
4-4 Carcass Composition: 
Table (6) shows the major carcass tissue percentage of Nyalawi and 
Rizagi cattle types. Loin joint muscle percentage was similar between the 
two types of cattle .Bone and fat percentages were greater in Nyalawi cattle 
type, but the differences in these two components were not significant. 
Connective tissue percentage was significantly (p<0.05) greater in Rizagi 
cattle type. Muscle to bone ratio and muscle to fat ratio were greater but not 
significantly so in Rizagi cattle type.   
4-5 Meat Chemical Composition: 
The chemical composition of Longissimus dorsi muscle of the two 
types of Baggara bulls studies is shown in Table (7). There was no 
significant differences in moisture, fat and ash percentages of the loin 
muscle from Nyalawi and Rizagi bulls. Protein percentage was highly 
significantly (p<0.001) greater in Nyalawi than in Rizagi bulls. Sarco 
plasmic proteins were significantly (p<0.001) greater, myofibrillar proteins 
were greater and non protein nitrogen was significantly (p<0.05) greater in 
Nyalawi than in Rizagi L. dorsi muscle.  
4-6 Meat Quality Attributes: 
Table (8) shows the meat quality attributes of two types of Baggara 
bulls. Lightness (L) was significantly (p<0.01) higher in Rizagi type, while 
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Redness (a) was significantly (p<0.001) higher in Nyalawi type and 
yellowness was greater but not significantly so in the latter cattle type. 
Water holding capacity was superior and cooking loss was lower in 
Nyalawi than in Rizagi muscle. 
4-7 Subjective Evaluation of Meat Quality: 
Table (9) shows the subjective evaluation of the cooked Longissmus 
dorsi muscle for the two types of Baggara bulls studied. No significant 
differences were observed between subjective quality parameters yet; color 
was rated lighter in muscles of Rizagi than those of Nyalawi. Flavour, 
juiciness, tenderness and acceptability were also rated slightly higher in the 
muscles of Rizagi than in Nyalawi muscles. 
4-8 Carcass Measurements: 
As seen in table (10) there were no significant differences in carcass 
measurements between the two types of Baggara bulls studied. Carcass 
length, barrel circumference and leg length were greater in Nyalawi cattle 
type, while chest circumference and leg circumference were greater in 
Rizagi cattle type. Eye muscle area was larger in Nyalawi than in Rizagi 
cattle type.   
Table (11) gives correlation coefficients of the carcass length and 
carcass weight; barrel circumference and carcass weight and chest 
circumference and carcass weight. Carcass length with carcass weight 
showed high positive correlation while barrel circumference and chest 
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circumference showed positive medium correlation with carcass weight. 
Figures (1), (2) and (3) illustrates the regression line of chest circumference 
on chilled carcass weight,the regression equation is (y=0.555x+118.32 and 
R2=0.2893), regression line of barrel circumference on chilled carcass 
weight, the regression equation is (y=0.8394x+88.78 and R2=0.3393) and 
regression line of carcass length on chilled carcass weight , the regression 
equation is (y=0.8394x+88.78 and R2=0.3393) for Nyalawi and Rizagi 
cattle sub-types , respectively .  
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 Table (3): Carcass Yield & Characteristics of Two subtypes of Baggara 
Bulls 
 
In this and subsequent tables : 
N.S. ≡not significant 
*≡P≤0.01 
    **≡P≤0.001 
  ***≡P≤0.0001 
Item Rizagi Nyalawi Level of 
significance 
Number of animals 
 
9 
 
9  
 
 
X±SD  
Slaughter Weight (Kg) 305.56±10.74 307.22±10.34 N.S. 
Empty Body Weight (Kg) 273.48±10.60 271.83±11.46 N.S. 
Hot Carcass Weight (Kg) 163.45±5.74 163.59±9.48 N.S. 
Cold Carcass Weight (Kg) 158.58±5.35 159.34±9.07 N.S. 
Chiller Shrinkage % 2.97±1.67 2.60±0.47 N.S. 
Hot Dressing%(live weight base %) 53.51±1.52 53.20±2.26 N.S. 
Hot Dressing %(empty body weight 
base%) 
59.82±2.43 60.17±2.08 N.S. 
Cold Dressing %(live weight base%) 51.93±1.91 51.86±2.16 N.S. 
Cold Dressing %(empty body weight 
base% ) 
58.05±2.37 58.61±1.90 N.S. 
Gut Fill% 32.08±10.44 35.39±4.79 N.S. 
Age(permanent incisor teeth,(pp) ) 2.94±0.87 3.11±1.05 N.S. 
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  Table (4): Body Components of two subtypes of Baggara Bulls 
Body Components (%) Rizagi Nyalawi Level of significance 
 
   
X±SD   
Head 6.58±  0.45 6.88 ± 0.24 N.S. 
Hide 8.34±0.75 8.88±0.80 N.S. 
Four feet 2.48±0.17 2.43±0.22 N.S. 
Rumen&reticulum (empty) 3.16±0.42 3.70±0.63 * 
Omasum (empty) 0.8±0.13 1.01±0.17 ** 
Abumasum (empty) 0.50±0.11 0.61±0.13 N.S 
Intesting (empty) 3.11±0.40 3.05±048 N.S 
Omental fat 1.25±0.20 1.08±0.27 N.S 
Mesentric Fat 0.42±0.12 0.44±0.14 N.S 
Liver 1.74±0.16 1.76±0.15 N.S 
Heart 0.44±0.07 0.42±0.06 N.S 
Reproductive Organs 1.16±0.26 1.06±0.1 N.S 
Tail 0.41±0.07 0.44±0.09 N.S 
Lungs & Trachea 1.54±0.21 1.62±0.16 N.S 
Diaphragm 0.65±0.1 0.62±0.1 N.S 
Spleen 0.38±0.06 0.45±0.15 N.S 
Pancreas 0.15±0.04 0.15±0.04 N.S 
Blood 4.21±0.66 4.08±0.66 N.S 
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Table (5): Yield of Wholesale Cuts of Two subtypes of Baggara Bulls  
Joint Rizagi Nyalawi Level of significance 
 
 
X±S.D  
Shin % 3.00±0.17 3.08±0.27 N.S. 
Neck % 5.70±1.40 6.26±0.81 N.S. 
Clod % 6.66±0.63 6.08±0.77 N.S. 
Chuck 11.02±1.21 11.36±1.48 N.S. 
Extended Roasting Rib % 6.74±0.75 6.91±1.28 N.S.                 
Top side &Silver side % 16.67±0.69 16.60±0.76 N.S. 
Thick Ribs % 5.11±0.77 5.32±0.89 N.S. 
Thins Ribs % 3.35±0.42 2.88±0.34 ** 
Brisket % 7.52±0.79 7.78±0.35 N.S. 
Thin Flank % 5.91±0.67 5.66±0.59 N.S. 
Thick Flank % 4.14±0.63 4.74±0.37 * 
Leg % 4.82±0.30 4.81±0.42 N.S. 
Sirloin  % 6.21±0.28 6.15±0.46 N.S. 
Rump % 6.89±0.55 6.68±0.60 N.S. 
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Table (6): Sir Loin  Joint Composition of Two subtypes Of Baggara bulls 
  
 
     
 
Item Rizagi Nyalawi Level of significance 
    X±S.D  
Muscle % 61.37±6.74 61.52±5.10 N.S. 
Bone % 24.96±3.83 27.87±3.58 N.S. 
Fat % 4.65±2.05 5.56±2.17 N.S. 
Connective tissues % 7.76±1.56 5.95±1.10 ** 
Muscle : Bone ratio 2.57±0.63 2.26±0.45 N.S. 
Muscle : Fat ratio 16.31±8.60 13.14±6.60 N.S. 
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 Table (7): Meat Chemical Composition of Two subtypes of Baggara bulls 
meat 
 
 
 
 
 
Item Rizagi Nyalawi Level of significance 
   X±S.D  
Moisture %  72.27±1.27 72.85±0.67 N.S. 
Protein % 19.95±1.11 21.82±0.73 *** 
Fat % 1.7±0.40 1.8±0.50 N.S 
Ash % 1.06±0.25 1.00±0.11 N.S 
Sarcoplasmic proteins % 5.23±0.18 5.63±0.16 ***               
Myofibrillar  Proteins % 11.43±0.29 11.66±0.19 N.S 
Non protein Nitrogen %  0.42±0.01 0.44±0.01 * 
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 Table (8): Meat quality attributes of two subtypes Of Baggara Bulls  
Item Rizagi Nyalawi Level of significance 
Number of Samples 9 9  
Color    X±S.D .  
                 L 35.82±1.16 34.58±0.51 ** 
                 A 15.07±1.03 18.56±1.66 *** 
                 B 7.14±0.76 7.31±0.85 N.S. 
Waterholding capacity (ratioA) 1.78±0.50 1.55±0.49 N.S. 
Cooking loss% 43.46±1.50 43.23±1.39 N.S. 
 
 L = degree of lightness               
a = degree of redness 
 b = degree of yellownesss          
A= greater ratio lower water holding capacity 
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Table (9): Subjective Evaluation of  Meat FromTwo Subtyps of Baggara 
Bulls   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Item Rizagi Nyalawi Level of significance 
Number of Samples 9 9  
 
 
 
X±S.D  
Color 
 
3.80±0.34 
 
3.60±0.27 N.S. 
Flavour  3.18±0.28 3.17±0.21 N.S. 
Juiciness 2.19±0.36 2.18±0.41 N.S. 
Tenderness 2.46±0.41 2.40±0.44 N.S. 
Acceptability 3.00±0.32 2.64±0.38 N.S. 
 39
 Table (10): Carcass Measurements (cm) of Two Subtypes of Baggara Bulls 
 
X±S.D 
 
Item 
Rizagi Nyalawi 
Carcass length  123.31±7.67 126.00±8.51
 
Level of significance 
Barrel circumference  82.00±6.04 85.22±3.35 N.S 
Chest circumference  73.67±7.19 72.78±7.22 N.S 
Leg length  74.78±3.78 76.00±2.00 N.S 
Leg circumference  94.00±4.12 92.89±1.47 N.S 
Fat thickness   0.38±0.06 0.35±0.06 N.S. 
Eye muscle area (cm2) 47.21±5.61 49.63±6.30 N.S. 
 
 
 
 
 
 
 
 
 
 
 
 40
 
 
Table (11): Correlation Coefficients of some carcass measurements of 
two subtypes of Baggara bulls 
Item Correlation coefficients (r) 
Chilled carcass weight 1 
Carcass length 0.95 
Barrel circumference 0.58* 
Chest circumference 0.54* 
 
* Correlation is significant at the 0.05 level 
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Fig (1): Regression of chest circumference on chilled carcass weight
y = 0.555x + 118.32
R2 = 0.2893
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Fig (2): Regression of barrel circumference on chilled carcass weight
y = 0.8394x + 88.78
R2 = 0.3393
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Fig(3): Regressin of carcass lenght on chilled carcass weight
y = 0.8394x + 88.78
R2 = 0.3393
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CHAPTER FIVE 
DISCUSSION 
 
5-1 Carcass Yield and Characteristics: 
The results of carcass yiels and characteristics are summarized in 
table (3). The greater gut fill in Nyalawi cattle explained the significantly 
larger omasum, rumen and reticulum in Nyalawi than Rizagi, also it 
explained the lower empty body weight in Nyalawi type which lead to 
larger dressing percentage on empty body weight base. This disagreed with 
the finding of Levy et al,(1968) who reported that the dressing percentage 
increased significantly with increase in empty body weight. The results 
were in agreement with that of Stubo; (1964) who reported that, when 
slaughtered animals were subjected to a fasting period before slaughtering 
gut fill was reduced and hence the dressing percentage increased which 
indicated the effect of rumen fill on dressing percentage. Berg and Micol 
(1991) found significant differences in dressing perentage of hot and chilled 
carcasses as hot carcass weight was greater (p<0.05) than cold carcass due 
to chilling loss. 
5-2 Body Components: 
As indicated in Table (4) non-carcass components were heavier in 
Nyalawi cattle type, but not significant so. Rumen and reticulum and 
omasum were significantly higher in Nyalawi cattle type. Eltahir (1994) 
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reported that as proportion of empty body weight, the hide, mesenteric fat, 
kidney fat and genital organs were heavier in Baggara cattle than  in 50% 
Friesian bulls, but the percentage of the head, feet, intestine, omental fat, 
kidneys, liver, heart, lungs and trachea, spleen and tail were not different in 
the two breeds. Guma (1996) working with Baggara and Kenana cattle 
reported heavier omental fat and gut fill and lighter hide, feet, heart, lungs 
and trachea for Kenana cattle. 
5-3 Yield of Whole Sale Cuts: 
 
In this study the results indicated that the thin ribs were significantly 
(p<0.01) higher in Rizagi cattle type while thick flank was significantly        
( p<0.05) higher in Nyalawi cattle type.  Also, Nyalawi cattle had heavier 
shin, neck, chuck, extended roasting ribs, thick ribs and brisket, while 
Rizagi cattle type had heavier clod, thin flank, leg, sirloin, rump and topside 
and silver side. Agag (1994) reported that Nyalawi cattle type tended to 
have higher absolute weights of all the wholesale cuts except for the brisket 
which tended to be higher for Messeriya cattle type, also he reported that, 
the Messirya cattle type have a higher (p<0.01) loin percentage and tended 
to have a higher round percentage, on the other hand Nyalawi cattle type 
had higher rib (p<0.01) and chuck (p<0.05) percentage when compared to 
Messeriya cattle type. These results disagreed with Cole et al (1964) who 
reported that zebu breeds are similar in most wholesale cuts means, but they 
were different in chuck percent. This study was in agreement with the study 
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of Agag (1994) that Nyalawi type had a lower percent of primal cuts.  
These results also confirmed reports by Orme et al , (1959) that animals 
with large body measurements tended  to have lower percent of primal cuts. 
 
5-4 Carcass composition: 
In this study there was a noticeable tendency of muscle, bone and fat 
to increase in Nyalawi cattle type. More bone in Nyalawi cattle type might 
be attributed to the large frame of this type. The percentages of muscle and 
bone are higher than the percentage of fat. Guma (1996) reported that age 
has a significant effect on the percentage muscle which was higher in the 
bulls with one pair of permenant incisors and lower in those with full 
temporary incisors and intermediate in those with two pairs of permanent 
incisor teeth. 
5-5 Meat Chemical Composition: 
 
The significant differences between the two types were obsereved in 
total protein, sarcoplasmic proteins and non-protein nitrogen, which were 
higher in Nyalawi cattle type. The fat and moisture contents were slightly 
higher in Nyalawi cattle type. This result disagreed with Prior et al (1977) 
and Gregory et al (1994) who report a decrease in moisture content which 
was induced by a significant increase in muscle fat content.  Agag (1994) 
found significantly (p<0.01) higher protein for Nyalawi cattle type which 
agreed with the present finding. 
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5-6 Meat quality attributes:  
 
The objective evaluation of meat quality gave significantly (p<0.001) 
higher redness values and significantly (p<0.01) lower lightness values for 
Nyalawi cattle type. The color of meat is due mainly to the concentration of 
myoglobin , haemoglobin and its chemical state (Lawrie, 1978). Nyalawi 
cattle had more sarcoplasmic proteins fraction which is the major source of 
myoglobin and haemoglobin. Nyalawi cattle type had better water holding 
capacity and lower cooking loss and this might be due to the greater content 
of muscle protein. 
5-7 Subjective evaluation of meat quality:  
 
No significant differences between the two types were observed in 
subjective meat quality parameters. These results might be attribute to that, 
both types of cattle were in the same age, sex and fed the same ration. Agag 
(1994) also found no significant differences in subjective quality parameters 
of the meat from Rizagi , Messari and Nyalawi cattle types . 
5-8 Carcass measurements: 
 
No significant differences between the two types of cattle in body 
measurements were observed, while Nyalawi cattle type tended to have 
high carcass length, barrel circumference, leg length and eye muscle area. 
On the other hand, Rizagi cattle type had higher chest circumference and 
leg circumference. Barrel circumference in this study coincided with the 
large rumen and gutfill which were higher in Nyalawi cattle type. 
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Back fat thickness tended to be higher in Rizzigy cattle type, also Agag 
(1994) in his study found that Messiriya cattle type had higher (p< 0.01) fat 
thickness at the 12th rib, than Nyalawi cattle type . Eye muscle area though 
greater in Nyalawi cattle than Rizagi cattle but this also coincided with the 
slight increase in loin cut muscle percentage was not significantly different 
between the two types. 
The difference in fat thickness between the two types of cattle might be 
attributed to differences in fat distribution in the two types.      
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CONCLUSION 
 
It could be concluded that at equal slaughter weight Nyalawi cattle 
had longer carcasses with larger eye muscle area than Rizagi cattle sub-
type.  They also had better carcass composition with more muscle and fat. 
Interms of wholesale cuts yield Nyalawi cattle sub-type was superior over 
Rizagi cattle in yield of high price wholesale cuts as chuck , thick flank, 
thick ribs and extended roasting ribs and was similar in yield of  cuts as top 
side and silver side and sirloin. Muscle: bone ratio and muscle: fat ratio 
were higher in Rizagi cattle sub-type than in Nyalawi one as the former had 
small frame and fine bone carcass . This could be a reflection of an early 
maturity of the Rizagi cattle sub-type. Chemically the meat from Nyalawi 
cattle sub-type had more total protein myofibrillar protein and sarcoplasmic 
proteins and had more redness values than the meat from Rizagi cattle    
sub-type 
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RECOMMENDATIONS 
 
 
1- More selecting and breeding programmes to establish standard local 
Meat breed.  
2- To make a quick fattening project the advice is fattened Rizagi cattle 
sub types.   
 
 
